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Anthropogenic Perturbation of the Global Carbon Cycle

Perturbation of the global carbon cycle caused by anthropogenic activities, 

averaged globally for the decade 2002–2011 (PgC/yr)

Source: Le Quéré et al. 2012; Global Carbon Project 2012

http://www.earth-syst-sci-data-discuss.net/5/1107/2012
http://www.globalcarbonproject.org/carbonbudget/


Global Carbon Budget

Emissions to the atmosphere are balanced by the sinks

Averaged sinks since 1959: 44% atmosphere, 28% land, 28% ocean

The dashed land-use change line does not include management-climate interactions

The land sink was a source in 1987 and 1998 (1997 visible as an emission)

Source: Le Quéré et al. 2012; Global Carbon Project 2012

http://www.earth-syst-sci-data-discuss.net/5/1107/2012
http://www.globalcarbonproject.org/carbonbudget/


Fossil and Cement Emissions

Global fossil and cement emissions: 9.5±0.5PgC in 2011, 54% over 1990

Projection for 2012: 9.7±0.5PgC, 58% over 1990

Uncertainty is ±5% for one standard deviation (IPCC “likely” range)

Source: Peters et al. 2012a;  Le Quéré et al. 2012; CDIAC Data; Global Carbon Project 2012

Peters et al. 2012
http://www.earth-syst-sci-data-discuss.net/5/1107/2012
http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://www.globalcarbonproject.org/carbonbudget/


Total Global Emissions

Total global emissions: 10.4±0.7PgC in 2011, 37% over 1990

Percentage land-use change: 36% in 1960, 18% in 1990, 9% in 2011

Land-use change black line: Includes management-climate interactions

Source: Le Quéré et al. 2012; Global Carbon Project 2012

http://www.earth-syst-sci-data-discuss.net/5/1107/2012
http://www.globalcarbonproject.org/carbonbudget/
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Ad-hoc CBS-CIMO WIGOS Coordination 

Meeting

WMO/GAW Global CO2 Monitoring Network



Lab. de Química Atmosférica CQMA/IPEN

Réplica do Laboratório da NOAA/ESRL/GMD

(National Oceanic Atmospheric Administration / Earth System 

Research Laboratory / Global Monitoring Division)





CO2

Tanque de calibração

data



Ref gas – sample – Ref gas – sample – Ref gas – sample …………………..

Sample
_______________________
(Ref gasbefore + Ref gasafter)/2

Calibration curve

Each point in the curve:                   9 Ref gas – 8 Std1, 9 Ref gas – 8 Std2, …….  
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Natal IPEN / NOAA weekly inter comparison



Constructing a Brazil Network in 
Climate Change Observation System

-Vertical Profiles



Constructing a Brazil Network in 
Climate Change Observation System

-Towers



1- Vertical profiles

2- Towers

3- Central Laboratory Facilities
- standards from natural air
- produce a prototype for tower GHG calibrated measures
- Training courses



50% Global Tropical Forest
~ 120Pg above ground biomass
Amazon river discharge ~20% of
Global fresh water input to ocean

~20% Global biodiversity 





Sampling with Aircraft Vertical Profiles in Amazon 

Basin

 

MAGICC System

PFP and PCP



FLEXPART model





TRMM







Summary

2010: DRY and HOT Carbon Balance = Source

2011: WET and HOT Carbon Balance = neutral

(PgCyr-1) C total C Fire C Bio

2010: 0.5±0.2 0.5±0.1 -0.03±0.22

2011: 0.06±0.1 0.3±0.1 -0.25±0.14
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